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1
Introduction

In RAN3#105bis meeting, RAN3 agreed some signaling to support the redundant transmission over N3 interface (solution 4). However, some issues have not been resolved and should be discussed further[1].
The following open issues can be further discussed at the next meeting. 

· The redundant indicator is included within the QoS Flow Level QoS Parameters. FFS whether to put at the same level of QoS Flow Level QoS Parameters. 

· Is the Redundant Release Indicator needed in the PDU session modification procedure?

· FFS whether to further clarify the usage of the redundant network instance, e.g. in case of PDU session split?

Among them, this paper discusses the redundant release indicator and the redundant network instance.
2
Discussion
2.1
Redundant Tunnel Release Triggered by SMF
Referring to TS 23.502 [2], the SMF shall be allowed to release N3 Tunnel which is used as the redundancy tunnel of the PDU Session. As said in TS 23.502[2], the SMF may decide to stop redundant transmission or release all QoS Flow(s) whether redundant transmission is performed. So NGAP should support the release of the redundancy tunnel by the SMF. 
Observation 1: The SMF is allowed to release N3 Tunnel(s) which is used as the redundancy tunnel of the PDU Session.
To support the release of the redundancy tunnel by the SMF, the PDU Session Resource Modify procedure can be used and the PDU Session Resource Modify Request Transfer IE, which comes from the SMF, can be used. And to establish the redundancy tunnel, RAN3 already agreed some redundant tunnel related IEs as optional IE. So the presence of the IE can’t be used for SMF to release the redundancy tunnel and additional IE needs to be introduced.
Proposal 1: Explicit redundant tunnel release indicator is introduced for SMF to release the redundancy tunnel. 
Proposal 2: RAN3 agrees TP for TS 38.413 and TS 38.463 respectively in [4] and [5], and removing the Editor’s note regarding the Redundant Tunnel Release Indicator IE in the baseline CR for TS 38.423.
4.3.3.2
UE or network requested PDU Session Modification (non-roaming and roaming with local breakout)

[…]
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Figure 4.3.3.2-1: UE or network requested PDU Session Modification (for non-roaming and roaming with local breakout)
[…]

3a.
For UE or AN initiated modification, the SMF responds to the AMF through Nsmf_PDUSession_UpdateSMContext Response (N2 SM information (PDU Session ID, QFI(s), QoS Profile(s), [Alternative QoS profile(s)], Session-AMBR), N1 SM container (PDU Session Modification Command (PDU Session ID, QoS rule(s), QoS rule operation, QoS Flow level QoS parameters if needed for the QoS Flow(s) associated with the QoS rule(s), Session-AMBR, [Always-on PDU Session Granted], [Port Management Information Container]))). See TS 23.501 [2] clause 5.7 for the QoS Profile, Alternative QoS profile, and QoS rule and QoS Flow level QoS parameters. Alternative QoS profile is only valid for AN initiated modification.

If the PDU Session Modification was requested by the UE to modify a PDU Session to an always-on PDU Session, the SMF shall include an Always-on PDU Session Granted indication in the PDU Session Modification Command to indicate whether the PDU Session is to be changed to an always-on PDU Session or not via the Always-on PDU Session Granted indication in the PDU Session Modification Command.


The N2 SM information carries information that the AMF shall provide to the (R)AN. It may include the QoS profiles and the corresponding QFIs to notify the (R)AN that one or more QoS flows were added, or modified. It may include only QFI(s) to notify the (R)AN that one or more QoS flows were removed. The SMF may indicate for each QoS Flow whether redundant transmission shall be performed by a corresponding redundant transmission indicator. If the PDU Session Modification was triggered by the (R)AN Release in step 1e the N2 SM information carries an acknowledgement of the (R)AN Release. If the PDU Session Modification was requested by the UE for a PDU Session that has no established User Plane resources, the N2 SM information provided to the (R)AN includes information for establishment of User Plane resources.


If redundant transmission has been activated on the PDU Session, and the SMF decides to stop redundant transmission, the SMF indicates the (R)AN to release the AN Tunnel Info which is used as the redundancy tunnel of the PDU Session. The SMF also indicates the (R)AN to stop packet duplication and elimination for the corresponding QoS Flow(s).

2.3
Redundant Network Instance
SA2 agreed the redundant transmission path on N3 interface to fulfil the reliability requirement of URLLC services. According to TS 23.501[3], the reliability can be achieved to ensure two N3 tunnels via the disjointed transport layer paths and different routing.

5.33.2.2
Support of redundant transmission on N3/N9 interfaces

[…]
To ensure the two N3 tunnels are transferred via disjointed transport layer paths, the NG-RAN node, SMF or PSA UPF should provide different routing information in the tunnel information (e.g. different IP addresses or different Network Instances),
In addition, the Network Instance can be defined to separate IP domains and to support transport network isolation in the same PLMN. 
5.6.12
Use of Network Instance

The SMF may provide a Network Instance to the UPF in FAR and/or PDR via N4 Session Establishment or Modification procedures.

NOTE 1:
a Network Instance can be defined e.g. to separate IP domains, e.g. when a UPF is connected to 5G-ANs in different IP domains, overlapping UE IP addresses assigned by multiple Data Networks, transport network isolation in the same PLMN, etc.
The SMF may determine the Network Instance for N3, N9, N6 and N19 interfaces, based on the e.g. UE location, registered PLMN ID of UE, S-NSSAI of the PDU Session, DNN, etc.

NOTE 2:
As an example, the UPF can use the Network Instance included in the FAR, together with other information such as Outer header creation (IP address part) and Destination interface in the FAR, to determine the interface in UPF (e.g. VPN or Layer 2 technology) for forwarding of the traffic.

Observation 2: Different Network Instance can be used to ensure the two N3 tunnels are transferred via disjointed transport layer paths.

So the redundant network instance can be used to enhance the reliability transmission over N3 interface for URLLC services.
Proposal 3: The redundant Network Instance can be used for the redundant transmission over N3 interface for QoS Flow(s) which is indicated as the redundancy transmission. 
Proposal 4: RAN3 agrees on removing Editor’s note regarding the Redundant Common Network Instance IE in the baseline CRs for TS 38.413, TS 38.423 and TS 38.463.
3
Conclusion
Observation 1: The SMF is allowed to release N3 Tunnel(s) which is used as the redundancy tunnel of the PDU Session.
Proposal 1: Explicit redundant tunnel release indicator is introduced for SMF to release the redundancy tunnel. 

Proposal 2: RAN3 agrees TP for TS 38.413 and TS 38.463 respectively in [4] and [5], and removing the Editor’s note regarding the Redundant Tunnel Release Indicator IE in the baseline CR for TS 38.423.

Observation 2: Different Network Instance can be used to ensure the two N3 tunnels are transferred via disjointed transport layer paths.

Proposal 3: The redundant Network Instance can be used for the redundant transmission over N3 interface for QoS Flow(s) which is indicated as the redundancy transmission. 

Proposal 4: RAN3 agrees on removing Editor’s note regarding the Redundant Common Network Instance IE in the baseline CRs for TS 38.413, TS 38.423 and TS 38.463.
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